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6 .lo (Continued) 

When t h e  self check capabi l i ty  of the GSE has i so l a t ed  the malfunction as 
$86 possible,  the oup o f  suspQeLed c is  tested on the Printed 

d T e s t  Set, 33%-4B-104. If the function is  such t h a t  it c 

not be loczllized t o  t h i s  l e v e l  d i a t e l y  by the  GSE itself, as t 
s i o n d l y  happen, roll up standard laboratory Last equi 

Used %O =point the t rouble  e 

Since the G S  i s  essentially d r e  mder automatic checkout t o  a level, 
ual t rouble  s h ~ o t f n g  i s  required, no further discussion is 
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'1.3.3 (Continued) 

a t t r a c t i o n  is  that it has (2 floating guarded input .  

The error of t h e  combination AC/Oh;?.; t o  DC! converter m d  the IN% f o r  

l"recpmcics ~ ~ Q I I I  20 cps to 10 MC A s  .S5$ of' full sca le  on AC voJ.tages 

and .02$ of T d . 1  sca le  on resistance* The measurements on the  power 

system assembly are -to be e to at least 1% accuracy md the m a s w e -  

nents on the P.U. elestrorics assembly are to be made t o  0.05 

inputs  with the exception of 1 a r e  DC o r  AC and the outputs are DC, AC, 
or  phase measurements. 

, 
7.3.4 The daptor p r i l l  have t o  accept md apply t o  t he  Unit-Under-Test, 
DC, AC, and i n e s w n - t d  changes i n  capacitarace and take the outputs and 

apply then t o  the proper instrmenzts f o r  d i g i t i z i n g *  For ' t he  D(: peasure- 

nents, -the v o l t  e t o  be measured would be applied t o  e i t h e r  the  A/D 

converter OF t o  the D'rdi;4, if used. 
measurements t h e  s i  

then t o  the A/B converter o r  
guarded system gaould be required.  

ckabeptor unit. 
level of the AC and DC measur 

For the AC voltages or  resisternce 
al path would be t o  the A C / O W  t o  6C converter and 

, whichever is used. A f l o a t i  

All of this could be accomobted i n  thp  

The f l s s t f n g  and guarded system is  required because of the  

> 

The dig i ta l ly  pro l ed  from precis ion cap- 

a c i t o r s  cmd a relw matrixe d be used t o  p u l l  t he  

proper capaci tors  i n t o  t h e  bridge c i r c u i t  i n  the! Fropellmt Ut i l i za t ion  

Electronics  Ass ly- input ,  m e  capac i tmce  V d U $ S  are tabuLated below: 

The re1 

2 T  obe 
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a. 

'j'.4,2 !be e unit) is l ist  
below: 
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7.7 Range Safety a d  Co-6 Destruct Receiver 

The input  to the  receiver requires a tone geoddatad W si 
interface problems of the Rd assembly mia Trerxasmitttel- 

present here, a l s o .  The inputs to the receiver wod4 re 
Q 

signal. generator ruad tone modul&ton: as 
~ ~ ~ ~ u r ~ ~ ~ t s  on the output sdill require l i t t l e  Fatarface 
merely relay closure and volt  

fault isolation is such that wndeno this  system, printed cdreuAt bo 

checkout ccapability is  a l l  that is requir&. 







10.2 



lil complete sysrem, The Hughes Aircraft. Company HWI-P~U Autom%ic Tester 
seems XI be the one most s u i t a b l e  presently avaiI.ab1.e system, and thorough 

discussion of t h e  in te r face  required o f  this has been presented i n  Section 7, 
kterface Requirements. 

10.3 Cost Considerations 

Automatic checkout equipment only becomes less costly as a grea te r  number 
of tests a r e  reqdred  i n  8. shorter period of time. 
needed t o  provide information about system, automatic t e s t  equipment 

becomes more desirable .  The flow r a t e  and number o f  t e s t s  requi"red per 

assernbly i n  t h i s  program do not seem t o  justify t h e  times the cost 

of manuab equipment, 

As more t e s t s  are 

4.0.4 Schedule 

Automatie checkout eguipment could not be placed into t h e  pm 

sometime i n  1965 as second generation equipment e 
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c .  PCB versification 
a, e verification 



i t l  cebpejrble of 
supplying the 

a* 24-30 'Mx: + - e 3  le, with ah0 

c i r c u i t  protection. 
15  non-coherent noise sources at 5 V p-p, lO-3,ooO cps in50 

a lcx) K reagistive lo 
b .  

e. A continuous ustable 0-5 V p-p, 50 cpa to 560 KC 
i n t o  5 K b 
A remotely controlled 2O-3,ooO cps continuous 

of 5 V p-p i n t o  a 5 K load. 
d.  

The SSIS/FM T e l  nent Test Set also contains the followin 
monitoring equ s 



I 

ion of" the printed circuit b test eat is to  



a 

The pr in ted  circui: board test set contains d l  t h e , t e s t  equipment and 

adaptor cards required t o  test and t rouble  shoot the  Unit-Under-Test. 

The ces t  set applies st imuli  f o  t h e  proper inp% 'terminals, appl ies  

operating DC voltages t o  the  proper t e r m i n a l s  and monitors t h e  outputs. 

The test set s e l e c t s  the  required stimuli, operating -roltages, and 

monitoring eqiliprrient by use sf a switching network. ,The :eminah  5n 

the  pr in ted  c i r c u i t  board are se lec ted  by a combination of adaptor 

boards and switching networks, 

t o  t h e  input terminals on t h e  Unit-Under-Test, and use of t h e  proper 
monitor on t h e  output terminals, t he  Unit-Under-Test i s  evaluated i n  a 

dynamic node. > 

By applicaeion of t h e  required s t i m u l i  

The pr in ted  c i r c u i t  board tes t  set is rnansdly operated. The stimuli 

generator, ind ica tors ,  and monitors are seEected by switching networks. 

The inputs  and ou- tpu t s  on the  Unit-Under-Tent are se iec ted  b y ' a k p t o r  

boards and sw-itching networks. The proper loads f o r  t h e  c i r c u i t  are 

on t h e  adaptor Doards. When t e s t i n g  i l i g i t a l  type PCB's, t h e  s t i m u l i  

generator i s  a double pulse generator. 

trace oscilloscope. The s t imul i  are se lec ted 'by  the  st imuli  s e l ec to r  

switch and t h e  monitor se lec ted  by t h e  monitor/indicator faelector 

switch. The se lec ted  s t imuli ,  monitors, and DC operating vo l t  

connected t o  a receptacle on the,work t ab le .  

The output monitor i s  a dual 

The adaptor card i s  

ed i n t o  t h e  receptacle and t h e  Unit-Under-Test i s  p lu  

receptacle on t h e  top of the  adaptor card.  
operating voltages t o  t h e  proper pins  on t h e  Unit-Under-Test, t he  

stimuli are routed t o  t h e  cor rec t  inputs,  and +.he outputs are connected 

t o  the  monitor by a multi-section se l ec to r  switch on the  adaptor. 

The adaptor appl ies  t he  DC 

% 
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7. 
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output monitor 

10 cps 10 me 

4 

to monitor input to attenw?tor 
0 - 50 db in PO db steps ace-cy of 

tea in 600 



~ ~ ~ ~ i o ~ e d  c h w a c t e r i a t i e s .  

t h e  second pulse i s  delsyable from 0.5 usee, t o  10,oOO USBC. 

with respect t o  the leading edge o f  t h e  first pulse. 

The first pulse  occurs a t  t h e  = 0, 

c .  xpo*r Frequency F a c t i o n  Generator: The low f ~ e g u e ~ ~ c y  function 

generator has t h e  followin 

1- FrequaSy rmge 
2. Cal ibrat ion accure~cy 

3 Frequency s t a b i l i t y  

6 ,  Sine wave dls%ortion 
7 .  Output 83WteIil 

8 Frequency response 

0. CPS - 1,200 CPS 

3k 

30 v o l t s  p-p i n t o  4 kK 0 

40 

UP 

i650latd from 

constant Kithin 0.2 db 

d.  Power Supplies: l k e  tes t  set c o n t a n s  4 var iable  voltage 

regulated power suppl ies  which furnish t h e  operating voltages 

f o r  t h e  Unit-Under-Test. 

88 follows: 
"Le power suppliers have cha rac t e r i s t i c s  

1. output voltage 

3. Output impe 

2. Output lo& current  

4, Regulation 

o - 50 VDC 
0 - 2 A D c  
'.01 ohm DC - 1 KC 

x 

1 KC - 100 KC 

.O5$ against  l i n e  changes of -t - 
10 V rms 
50 u~ec. for step 

*os$ 
Csxztinuously v 

h S 8  t h m  0 e 5  

lo 
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wiring between the mdule and sequencer connector plugs. 

is idso cheeked fo r  proper values of i s o h t i o n  res i s tance .  
The sequencer 

B 

m e  test  set 8UpplleS d.1 power requis  by the S-MB Sequencer, 

1~65666-1, during test: +26 TdDc -+ - 1 WC both for  rela,y operatioma a d  
t i on .  

s of connector cables. The t es t  set provide8 a pulse si 

"he t es t  set connects to the sequencer 

t 1 VDC a t  25 m + - 5 ms for purpose of relay exc i ta t ion  i n  s p e c i d  cases. - 
Continuity tests are performed by means of immdance 'me 

indicat ion on the t e s t  set  1 test pmel. Measu 
are : 

8 .  Resistance 

b e  Current 



. 5 .  



9 



? 

F 

Q 



e: 

t 





e 

la; 5p 



It i s  used t o  bench tes t  the following items p r i o r  t o  i n s t a l l a t i o n  i n  
the flight vehicle:  

i 

a. M/DKd-13 - Command Destruct Receiver 

'8. gP22@/DRW-l3 - Voltage Regulator 

c ,  EBW Destruct System Controller 

The following tests are performed on the  Comnrand Destruct Receiver: 

a .  

b. 

c .  

d .  

b * 
i. 

c i a  

Sens i t i v i ty  - r e l i a b l e  subcarr ier  operation with i 50 KC 
deviation and RF signal. s t rength of 5 microvolts or less. 
L i m i t e r  voltage - i8.1 vDC minimum at  t h e  si 

test point  with an m d u l a t e d  RF s igna l  l eve l  of -IW dbm. 

..m 

d 

Overload - 110 false c-el Operation s h d l  OCCUZ". 

The decoder assembly re lay  contact resist 
must  be less than 1 o h .  
The qu i t t i ng  point, i s  cheeked. 

RF bandwidth - a t  -6 db (650 KC t o  800 KC). 

ce is checked and 

at -60 db (2,800 KC 1 
The RF center  frequency must be within + .01 of specif ied - 
f requency D 

AuUQ Output 

Thredjhold deviation 

Bec oder bandwidth 

tarats are p??P"fomd. on the vol 

d '34 VBC inpu t s .  
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1. Repetit ion rsbe: 
u0usl;y v w i a b l e  * 

2 cps to 2 negaeycles per second coptin- 

2 n  Must be cebpdolet of being triggered from an external source.. 

: 0.0 usee t o  10,000 usec continuously variable (delqy 

referenced t o  synchronization pulse o u t )  e 

measur& at 50$ apnpli-tude poin ts )  

5 .  l i t ude :  50 vol t s  i n t o  50 ohm lo&, 
6 ,  Duty ratio: 

4. Width: 0.05 usee - 1 0 , O Q O  uaec continuously variable (width 

30% of f u l l  mplitude no less than 65 
v o l t s  i n t o  l o  

t e n m t i o n  : 0-60 db continuously variable .  

and. fa1 tine: .015 usec o r  less; can be clegmded t o  
1.0 usee both rise and f a l l  time. 

9. Poli%l-ftgr: pos i t ive  o r  negative ( se lec tab le  from fronti 
10. Overshoot md undershoot: 5 at fu l l  outputt;. 

11. Droop: 
~ ~ ~ o ~ i ~ & ~ i o n  pulse: Mininzwn l i t u d e  10 v o l t s  

Mo worse than 155 at a pulse width of 1,OOO 

Minhm width 0.05 u k e  
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Appendix B 

*, 
i + 

The \IC0 i s  a so l id  state unit  which i s  designed t o  accept amplitude 
' modulated information over a wide frequency, with frequency deviation 
1 

around the  standard I n t e r  Range Instrumentation Group ( I R I G )  sub- * 

a c a r r i e r  frequencies. The mixed output s i  s from a group of sub- 

! c a r r i e r  o s c i l l a t o r s  w i l l  be of su f f i c i en t  level t o  drive a widebbd 
'i 
1 amplif ier .  

I 

1 

a 

F 

B 2 * (  
t 

t 

F # i f o r  v ibra t ion  data. 
2 ' Inputs:  I 
i a.  5 VDC reference 
P 
8 

t 

The slow speed lnultiplexer un i t  is  an encoded time commutator unit 

I 

b. 

c .  24 t o  32 power 
0 t o  5 VBC input on 2 o r  4 l i n e s  per channel 

i + 
g outputs:  

5 
t 

8 .  5 vo l t  pedest .1 t o  .3 seconds wide 

b. Output line and input data are on 2.5 vo l t  
1 
I 



ly w i l l  be c 

a,l lines ahall identify the racks \ 



? 

f 

a. Rack Selector ! 

Logic 0 i +22 vo l t s  
Logic 1 zero vo l t s  

b. Channel Selector  

bgic 0 zero vol t s  
Logic 1/22 4-8 yo l t s  

Logic 1 V o l t 5  
t 
P i 

c .  Mode Selector  

Logic 0 zero voL%e 
Logic 1/2 +8 Volt6 

b g i c  1 4-15 v o l t s  * 

I 
i The Clamme1 Decoder assembly w i l l  decode the input c 

md, i f  selected,  will provide the proper output si 

f 

+ p j  

The (3m,nnel Decoder ersrsembly will have 40 output s i  
to e&& of the 20 channels, On@ of 

bb be uaea t o  co 

node, The absence of bo-tla t h e  1 

ejkzs w i l l  c o m d  the c h m e l  i n t o  the run mode of 
operation. The output sfgnal from t h e  asseably, on a given c 

in until t h a t  channel i s  c o ~ ~ ~ ~  into axlother rpaode o f  

operat ion 

I 
C 
I 



D 



! 

6 .  The input signal l eve l  i s  5 -I- - .lo$ v o l t s  pa&-to-pea for 
a full s c a l e  modulation. 

7. The composite signal outpuz l e v e l  i s  adjustable between .;5, 

ana 3.0 ~ l t s  ;~e&-to-?e& where a l l  c h m e l s  are -ioaaea 
to  504 of fuil s c d e  w i t h  non-coherent noise  sources, 20 t o  
3,000 CPS e 

* 

c. Hasdline Outpu t  I so l a t ion  Amplifier 

1. The hardl ine output isolation mplifier accepts as its in- 
pu t  s i  a composite output  signd. at l eve l s  specif ied i n  s 

2. TEie input  b p s  ce s h d 2  be 100 K ohm minimum fo r  $0 cps , 

t o  100 KC. 
The frequency response is not less than the freqcisncy 
response of the second summing l i f i e r  of the uni t .  

a i n  w i l l  not exceed 4 - 0.5 db for specif ied 

changes i n  the uni t  supply vo l t  
a 5 .  A t  ang. gain se t t ing ,  d i s t o r t i o n  is less t h  

e and t m r a t u r e g : .  

mum rated output.  

vo l t  8 

as spec i f ied .  

The output voltage i s  ~ j u s t ~ ~ l e  t o  2 
i n t o  a 130 o b  balanced l i n e  a t  an' input level 

6 .  A bo& or  no-load condition, including sho 
does not cause mre than -t - 1 ab change i n  

put t o  the FM transmitter. 

7 .  The output impedance of the compoeite si 

8. Individual c a r r i e r  channel suppression is 30 e 

i s  4,000 0 
burn at 1,500 cps 

1 

P 

Q 



n 

62 

wed with the fregu@ncy selective vol er the output 

db below ful l  scale 

to 50% of full 
sc'tele output. 

put4 level xi of 20 db. The 

ana recovery t 
Bbiiu.seconas 

shall hold the output to t h i n  f 1 db of nromineil. out.. - 

r a t i o n  input  and cont ro l  c i rcui t ry  is pmvfded for each 
th the  exception of the s p e c i d  se 

Sswrce Faults 

1. The units w i l l  be protected from volt  e surges over 5 volt 
e%k-to-peeak input v 

t cause loss of . 
3. Recovery from h p u t  volt  o p r a t  ion 

of 5 s;econde upon remval of in- 



The Bnyefier/conver%ar p m i & s  kGfJ cps r to the 
Uti l iza t ion  Electronics l.y a w e l l  Em 8 c 

Lra. m e  input 

€?res. me outputs 8fe as foLLows. 

a: 
b; 1 v o l t  sine 

115 vo l t s  AC 2 574 4W cps +, 1 
e -E. - $$?9 400 cps 2 P 

4 c, 2 112 vo l t  p-p sguaps wive 
4 
1 d. 117 v o l t s  DC + - 2% 

e, 21 1/2 vo l t s  DC + - 2s 
42.2 v o l t s  BC + m 254 

g. 5 vo l t s  DC + - 1s ' 

f. 

\ 

The function of the  Propellant Uti l izat ion q y  tern is t o  (I) regulate 

the flow of oxidizes t o  the  engine t o  insure a minimum residual a t  

burnout, (2) supply sigt~als f o r  accurate f u e l  and oxidizer loading, 
and (3) provide ground and in - f l igh t  indications f o r  propellant mass 
deteminat ion a 

The Prope1laa-t; Ut i l iza t ion  system consis ts  of the following sub- 

8s E S ~ ~ B Q P S  each form 1 leg o f  a self-bel CQeiptZYiSon 

Vw;jbation. $I? psopel lmt  masses9 such as a var i a t ion  caused by con- 
 ti^^ 0% pro t, could cause pmpo~fonEb3. ctilya- 

asomentwily unbamce t h e  servo-bridges. The 

amplifier-quadsatwe re jec t ion  c i r c u i t s  that 

Etanplify and condition the sigplds t o  drive AC servo-motors. 
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of these ganged P t e ~ ~ i o ~ t ~ ~ s  w e  subtracted to form a signeel which 

lects the aeviations f m m  the noaind  oxiClizes-to-fuel-mass ratio, 
This error si 
slosh bified to tn itude sufficient to drive an AG SCWVQ- 

m-tor for positioni the engine EcixtAkre ratio control valve. is; 

is b§hap& to attenua-te the effects of propellmt 

% 

er for contml feeGback ' 

e !l%a inputs to the PsUB electronics assembly are as 

b e  
C .  

a, 
e. 

f. 

* 

kr. 
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? 

The Dig i t a l  Data Acquisition Assembly shal l  perform the f s l b c ~ & n g  

fmc ti on 6 : 

e t .  

b, 

Q 

60 

The assembly shall contain a crystal  control led clock and the 

logic necessary t o  generate all gating and timing pulse rates 

required by t h e  assembly itself, and by the rnultiplexer &sissen- 
b l i e s  used in eoqjunction with it. The basic  clock rate shdL  

be 288,000 pps. The pmgrarnming logic  shall enable %he Anaog- 

to-Digit&L Converter, b u t  the  conversion s h d l  
c ~ o n o u s l y  Vith the Pro 

PAM Multiplexing 

The assenrbly shill contain a set. of progr 

take place a s p -  
of 250,000 ppa. 

swifxhes which 

time share 4 of the 5 a i  l i n e s  and presen-t t h e  composite 
t o  t he  hfilog-tcb-Digital Converter. 

P 
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fdent i fi cat ion 

A unr i~ue  30-bit code word h;hta3_1 be genercs%ea ~ t h i g l  ~ S W W - ~  

t o  provfd@ 8 onizirng a t e m  
s ~ c ~ o n i ~ ~ . t ~ o ~  W0x-d. 

i n  peLlfdel r%i It Ishfell be avab%l&Li.e t o  the fo 
f o m  as t h e e  

I 

oups of PO bits each; each group being the 
equ%vd.at of 1 m output %ro !?%e 3  UPS sbJ.1 be inse~%ed 

f o r  c o m p l ~ ~ ~ ~ i n ~  the aub-frme synchronization word correspond- 

* 

the f iml  3 words of each sub-fr 0 Provision shsall be 

e The 3O-bit W O ~  thus ge~~era tbd  

i s  the " synchronization mrd md serves to 
ena of the mj0r-f-e. 

Provision shall be synckaroniza- 
tion word so that desFred 3O-bi.t code word and I t s  conp3ment 

be used for s ~ ~ r o n i ~ ~ ~ ~ o n *  

D i g l t d  Md.tjlplexing and Fo 

ly shall contain the log ic  required t o  t i m e  multiplex 

U e l e d  d i g i t a l  outputs of the: d o g - t o - B i g i t d  Converter, 
buffers, t h e  

iden t i f i ca t ion  logic.  The d i g i t a l  ml t ip leac i  d f o  
s h a l l  be perfo d by a p a r a l l e l  s t o r  
conjunction with i t s  associated lolglc gates. 
shall be connected in such 8 way that the PSR c 
input from any one of the si  source^^^ "he 

determine which si 

e r e g i s t e r  (PSI i n  

!!%e logic  g&es 

Q 
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a 

I -  

I 

E 

B 
I 

u. 

The B31.1' destruct  aysten con t ro l l e r  contains all the  necessary circuits 
t o  cont ro l  1 set of equipnent required for  destruct ion of the Saturn 

vehicle  system. Xt controls  B commanS. destruct receiver, E B W  f i r i n g  

unit and neceesam signeils t o  t h e  v k c l e  syst for thrust -teHni- 
ion,  The contml.br  ds universally applicajbbe t o  d l  stages of the 

Saturn vehicle and can be ted f o r  e i t h e r  manned or u 
o r b i t a l  o r  n o n o r b i t d  f l i  

des t ruc t  receiver i s  a 10 channel cPgrsttLL-eontrolled FM 
The 10 decoder channels are tuned t o  standard frequencies receiver .  

a d  intelXld.ly Xd.9.d for i Q g i C ! - C O X k ? 3 3 l k d  OU%pUtS. The reC!eiVex* i 6  

used t o  provicb a des t ruc t  ami c j deatruct  CORImmd, and eo 

dwing the fli 
des t ruc t  receiver  cutoff co e E B W  destruct  system cont ro l le r  

t of the  Saturn vehicle. 

The EBW f i r i n g  unit  is i n s t s 3 l d  in t h e  vehicle  d consis ts  of a 
e unit, and 8 switch and 

circuit s h U  operate E i t  irnulated 

s b d l  operata wi th in  reqLa2rm@nt% in 
de The input to t h e  f i r i n g  unit 

is + 28 V B G e  

2,3W 3. s 100 We d s fnusoirn  mve is the output,  
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control distributo 
control path. 

n t  outputs to the Mgit 

t S  

hold %he comec%oras. 
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Electrical Design Conslderations - the logic circuitry i s  an 
optimum marriage between solid state and conventional design. 
Electrical finctions are pack ed in a mechanicdlly nodular 
faShiQPl. 

Expandability - the test set capability may be expanded by 
adding to the stimuli, test points, m d  measuring functions 
with a minimum mount  of console wiring, changes. 
mual Control - manual control of the automatic functions a r e  

provided. The azcsnu&% functions are divided as follows: 

1. Programmer controller 
2. Automatic stimuli and service equipment 

anual section 

1.3 Program Controller 

The programmer-controller controls the tape test program, selects t he  

tebt points, converts the signal value to digital form, compares this 
meksurement with predetermined tolerances, and prints the measured 
ve;lue. A description of the various drawers in the programmer con- 
troller is given below: 

a. 

b. 

c .  

Comparator - the compsrator is used to determine the complimcc 
of the measured value with @stt%blfShf?d high and low limits: 
This determination is accomplished by complimentary addition 
of the measured v a l u e  and %he tolerances in binary-decimal 
form. 
Indicator and Control - the indicator and control. provides 
the functions sf light indication, I n  line ditspl 

the 

1, 
2. 

3 .  
4. - 
5 .  

HI-W-IX) indieation 
WAIT ( t o  indicate a g% 
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Itimeter ., an 
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r -Timer  - the  progr r-timer controls  both the  

tes t  set and the u n i t  under t es t  during a u t  
ion is s ~ ~ ~ ~ ~ t i ~ ~ y  introduced in to  the  t e s t  s e t  by * 

f 

IReanS O f  lsPl e igk t -b i t  pwched t a p  fed i n t o  

a co8e.is converted i n t o  binary 

codes which are t ransmit ted t o  the  

e r s  for cont ro l  purposes. Upon r ece ip t  of a feedback s igna l  

from the  drawer being control led,  the  pro r advmces t h e  

tape t o  the  next fr 
of es tab l i sh ing  an6 monitoring time delays.  

A cannis te r  containi  t he  ~ ~ c h ~ d  t a p  is  mounted on the  

f ront  panel of the  progr 

ter i s  capable o f  handling a la0 foot  r o l l  of t 
width, md enables the tape t o  be fed i n t o  t h  

r and t i m e r  drawer. The cannis- 

& C Q n t i W Q U S  LOtQ. e cannis ter  grcatecta the 

R 
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ic Stimuli - %he au tomt ic  stimli consists of aa group 

of items under control of t he  progr er-controller which 
supplies necess ;4p stimulation to the unit under t e s t ,  Stih- 

uli includes CB w i e t y  of voltages d frequencies * Sever& 

included. 
conversion devices required for special types of 8~~~~~ w e  

n. Special Circuits - a special circuits drawer provides stim- 
c i f i c  functions of the unit under t e s t  and cir- 

cuits necessary fpr special and seldum used t e s t s .  

appropriate attenuators, 81 multivibrator to stimXa%e solid- 

s t a t e  logic circuitry, a s e n  p l i f i e r  sim1aQtor circuit, a 

It COB- 

exclusive "OR gate", an operatioria1 

YB e i m ~ s c t o r ,  anta a 24,5 v o l t ,  400 cycle inverter,  
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p .  AC Signal Generator - ELXI ac signal generator provides fsequen- 

cies at 2, 10, 80, 100 and 800 cps in several ranges. 

q. Wigh Volt e Power Supplies - Tkao prog b l e  high voltage 
-power supplies provide voltages within the range of 10 to 
100 volts dc, in 10 volt increments. An additional supply 
provides an output within the ran 
in programed 1 volt increments. 
delivers, 100 milliamperes. 
voltages is within c 1%. 

The accuracy of the programed 

- 
r .  Service Equipment - the following types of equipment are pro- 

vided as service equipment: 

ent necessary for  connecting electrical output 
1 signals from the "Unit Under Test" to the s - 8 ~  test set :; 

measuring e qu i 
c 
i 2. The electrical loading. 

3. The signal conditioning ecyi nt (sensors). Connections 
of these sensors are accomplished by mans sf a progr 
board. !This board is the interface between the test set 

and the system t o  be tested. Stimuli, loads, switchi 
and test points a r e  interconnected OB this board by the 

into the test set and t 
connected to the test specipaea, the test '' 
lete 0 
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Y. ct ioa - -the d sect ion contains stimli as well.  

nual control  atation for con t ro l l i n  

etiBguli coneista of stimli not  under corntro 

s -cont ro l le r .  S t h u l i  are JUSt@d by t h e  

s t i ~  testing c a p b i l i t y ,  

an operator at  this s t a t i o n  while another 
tic test usin the other sections. 

m o d e ,  the test point se l ec to r  may be uti- 
ous test point s e t t i n g s .  e d i g i t a l  ml- 

counter also be used durin ual  
oses and evaluation of results ob- 

$ 
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t es t  t o  the  test s e t .  

Y 

e provided f o r  self-test m d  acceptmce t e s t s .  

es. During a u t  t i c  t e s t i n g ,  a punch 

t h e  S - B A  'Pest Set f i n c t i o ~ s ,  aut 

1. Appropriate interconnections are de for  esch tes t .  

2,  Stimuli  functions w e  i n i t i a t e d .  

3. The upper and lower tolerance l i m i t s  of t h e  ~ a s u r ~ ~ ~ n t  

t o  be made are s tored i n  the comparator. 

Stimulation i s  applied t o  the "Unit  -Under-Test" , 

R a g e  and function se lec t ions  a re  made on the d i g i t a l  mul- 

timeter o r  frequency counter. 

Time delays,  when required are establ ished to d l o w  for 
w m p  o r  accomplishment of 8 phase of operation in the 

4. 

5 .  

6 .  

' u n i t  under t e s t .  

7. The c d t o  measure i s  given t o  the  d i g i t a l  multimeter 

or frequency counter. 

Coded information from the  tape reader goes t o  the cont ro l  

c i r c u i t s  i n  t h e  progr r-timer module. The info 

i n  binary coded form. The i n i t i s l  
guence i s  pbpl addrer88, and the folb 
quence ar nds. An address es tab l i she8 , the  e 

necessary t o  cont ro l  t he  functione 0% a selected portion of 
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Autcmatic Teat  Interrupt 



is displayed on the indicator-control panel, and an audible 

alarm is sounded. 
test sequence until the out-of-tolerance condition has been 
corrected by adjustment, or by u a l  override. Actuating t h e .  

m u a l  override switch permits the system to proceed to the 
next test sequence, thus permitting firther isolation of la- 
tent mlf'unctions in the equipment under test prior to replace- 
ment or repair of a single faulty component. It a lso  causes 
a t e s t  override indication to be made on the printed tape. 

The system will not proceed to the next 
b 

d. Test Results Information 

Test results are printed for each test, thereby providing a 
permanent record. The following informnation is printed. 

1. The t e a t  sequence number. 
e of measurement such as ac, dc, frequency. 

3. The measured value. 
4.  Location of decimal point. 
5 .  An indication of HI, LO, or 60. , 

i 

The measured value is displayed on the inline re 
the digital multimeter has completed the measuring process. 
The readout is displayed durin the manual mode of operation 
until initiation of the next measurement, and for an out-of- 
tolerance condition during the automatic operation. Tke test 
sequence indication range i s  froan 000 to 999. The t 
~ e ~ s u ~ e ~ e ~ ~  is indicated in symbol fo 

? 
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subsystem sciection, 

Test SaPitch Units,  &xiel 2W9 t h a t  provide connection t o  the Ufi i ' t - .  

Under-Test. 

of 240 places.  

t o  PO d i r ec to r  un i t s  f o r  a t o t d  of 2,40C skbsequenee 1oca"cons. 

T'ne d i rec tor  un i t  a i s 0  addresses the system 

A Nodel 271 Director Unit, routes a 4 bit code t o  ~ n y  

This capacity is expandable 'by t h e  addition of up 

The d i r ec to r  uni t  controls  a Parameter U n i t ,  Hodel 276, t o  apply the 

required system s t i m u l i  parameters t o  the U n i t  -IJnder-Test through 
the  test switch uni t .  Required stimuli inc lude  m y  coubination of 

power supplies,  o s c i l l a t o r s  or loads that can be programed directly 
stance value. One parwneter uni t  wkll control  up t o  13 

system s t i m u l i ,  depending on the resolut ion required,  

The @TI Model 279, Measure Control Unit, controls  t h e  measuring i n -  

struments a d  i n t eg ra t e s  t h e i r  operat ion i n  the system. 

routes  t h e  proper control  inputs  t o  each uni t  associated with measure- . 

ment, keeps t rack  of decimal point location, and gates  t h e  measure 

value t o  t h e  comparator and p r in t e r .  This un i t  i s  normally used wi th  

a d i g i t a l  counter, a digital .  vo l t  ohmmeter, and a d i g i t a l  p r in t e r  f o r  

output purposes. 

and counter selected,  

This  % unit  

I ts  design must be compatible w i t h  the d i g i t a l  meter 

The measure se l ec t  un i t  is used to se l ec t  accessory conversion devices 
used f o r  spec i f i c  measurement requirements, such as a DC amplifier,  

AC-DC converter, r i pp le  detector,  e t c .  The basic  277 se l ec t s  up t o  
e ight  accessory conversion models, and up t o  e ight  additional measur- 
ing units. 

n t  capabi l i ty  of t h e  c411 FunetionrdL Analyzer eonaista 
of a, counter, t o  measure frequency, time i n t e n d s ,  period, frequency 
ratio, count d - t h  a dig i t  output, as well a6 

eter. DC vol t  e i s  used 15% t he  basic n% paX'camrtt'SX'e 

Accessoxqy,conversion units a& provided for specled. ~ ~ ~ s u r e ~ ~ ~ t ~ )  i n -  
cluding ez BC amplifier xith a gain of 100, ea O,2Tdp accuracy AC-DC 

converter, a peak-to-peak ripple v o l t  e converterl and. a BC Hi-pot 
leakage converter. 
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A digits1 two color printer is  used zas a stan&w& system cixaltput. 

Standwd recor t provides the first three C O ~ ~ S  for t e s t  

number, one co r deciPdet1 point koc&tisn and five col 
the ac tua l  measured \re;sabue. Rejects a m  printed i n  red. 

2.4 

The Unit-Under-Test r e m +  ves st imuli  fr mi% prcssldes t e s t  signals 

el 270 %est i t c h  U n i t .  A (f le switch unit mcrdaalhc Be?- 

Itanernsly. Any number of ditionalb switch unite or 
multiple modules e a  be added for s c i a  prposes. With 

units2 e i ther  20 l ines  out of a20 OF 10 bines out of 240 

OF 20 out o f  2b0 I.iB@S 

u n i t e  wmia 

be Ele- 
i t h  4 switch units, 4s Jut of 120 or 10 out of @o l ine6 

4 
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s t i m u l i  t ha t  c m  be programed d i r e c t l y  from the  input paper tape, 

either d i r e c t l y  o r  by the Model 276 Parmeter U n i t ,  

a. 

b, 

C .  

d .  

e. 

f. 

ge 

he 

Two each 3-50 - ~ o l : s  DC s q q ' i e s ,  0.5 v c , t s  s tegs ,  5 2 3  *a, ; .5& 
s t a b i l i s y ,  

One each O - 1 W  ai', ivo,: supply, i. mv steps,  2% accuracy, 

One each 0-150 vo l t s  Ai' rmP 1 vo i t  E~XPS, 700 m8+3 frequency 

350-450 cps i n  .L cps s teps ,  v o l t w e  s t a b i l i t y  0,2576, frequency 

s t a b i l i t y  O e 2  cps. 

One each 4-8 v o l t  AC rms, 0-04 vol t  s teps ,  l 5 O  ma., 4.00 eps, 

voltage s t a b i i i t y  18, frequency s t a b i l i t y  0.2 cps 

One each phase s h i f t e r  t o  provide a la t o  8 volt AC output  ref- 
erenced from t h e  high voltage AC supply t h a t  i s  shifted 0.2. t o  

eci JU vo' t DC supg~y, 5~ &, 0 ~ 0 5 %  sc&i l i t y .  

ees, 180.2 degrees 'to 363 degrees in s teps  of less than 

1 degree. 

28 v o l t s  DC and 110 v o l t s  AC, 400 cps, 3 phase power plugs w e  

provided a t  f r o n t  panel plugs,  

input tape.  

The parameter u n i t  i s  a g e n e r a  purpose un i t  used t 0 , e a s i l y  

posed of nineteen pr in ted  c i r c u i t  card holders and five terminal 
boards. These terminal boards are used t o  mount progr 
r e s i ~ t o r s  f o r  commercial power supplies o r  other s t i m u l i ,  o r  

Power can be QFF or  ON by the  

adapt 6tiILXlJ-i d spec ia l  c i r c u i t s  t o  the tester.  It i s  com- 

special c i r c u i t s  reguired for proper operation of part i c d w  
ng resistors e se lac ted  o r  controlled 

by the pr in ted  Circui t  relay ca~ds 86 di rec ted  from the tape.  
Speciad, c l r c u l t e  

8 
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Yoltege EeeaPage Tests : 

! 

? 
t 

1. Test current linited to 1 ma 

2. Progr of 100, 250, 500, 750, iooo, 
1250, 1500 volts E. 

values 200 K - b. mego 
age Resistance, w i t h  PadEli 

in 1 megob steps; 10 

steps; 100 megohe - 1000 me 
o b  steps. 

d .  I ~ p u t  power requirements are 95 to 125 volts A@, single p b ~ b ~ e ,  

The following m e  additiBonaJ ogtbom: 

60 cycle. 
e .  

override, provides ~aanutbb insertion of test pro- 

ing, genertltes non-redundant "as-built " pro- 

3 .  Externalization - 100 terninstion nodule, 28 volt 
or 115 volts AC, LOO cycles, e 

increments e 

Far-terminal measurements, for checking extremely low 
v~lues of c'ontinuity resistance. 

4. 

5. Resistance value print-out, provides print-out of fet\alty 

circuit resistance .) 
6 .  Inside-out tape s~oo~-&T, e l i  rewieaa on t a p  

el, Built-in 
tirrriit currstnt. 

, optiondl. dwell ti 8 of 0.1 sec. to 1 sacolp,d 
cond i n  1 secowa steps;  

10 ~ e c .  to 106 second in 10 SeCOEId steps; kQ8 8eC t o  300 

second in 100 second steps. 

7 





d .  

6 .  

f. 

seven EX power supplies are provided in -the basic tester. AU 
of the  power supplies a r e  selected by pro@ * six of the? 

supplies are separate, regulated sources pre-aet by the  oper- 

a t o r .  

values as progr 
volt t o  39.9 volts w e  provided. 

The seventh is (iz pragr l e  supply which takes OD 
voltage d u e s  frm 0.001 

eight  dwell tilmes in a i e  0 to 1 second 
le. 

1, 

2. 

3 .  
4. 
5 .  
6. 
7. 
8. 

A t  minimum dwell  t h e ,  2. to' 5 t e s t a  per second with one pin 
configuration r esb-tag is the t ~ ~ t i ~ ~  speed.. 

d@d t o  88 %%St pin tc 
i t y  Qf the  S t  

r 
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7 .  Connection: Floatin5 d i f f e ren t i a l :  up t o  500 volts p 
El mde pemitted on 

1 

1 

i 
r 

i 

i 

49 
I 

3 

r t  

0. Res$stance Me 

od: 2 t e r m i n a l  

es: 0-100, 1 K, 10 K, 100 K, 1 m g o b s  
3; Accuracy: + - 0.25 
4: Buffer Frequency Response To Time - Varying Resist 

4 

d 
t .' 0-500 C ~ S  

i *  

$ 5 .  A/D Conversion Time: 100 microseconds, repeatable at 

6 KC rate 

: 
/a. 
6 input voltage if from 

i i f  from an open source. No 
2 

. e.  Prequency Measurement : 

OH-OFF' Response Measurement indicates  to the  program the  
8 

low-impedance source, and + 50 bolts  
I 

i 
bpen, asld + 28 vol t s .  

1. Range: 0 - 10,000 cps 

2.. Voltage: 1 - 500 v o l t  peak 

3. Waveform: Any 

4. Gate Time: (increments of 100 microseconds) 

5 .  Input Impedance (In para l l e l  with cable capacitance): 

10 megohms 

e Fhtio Measurement: Measure 

of voltages (DC, AC, AC In-phase?, AC 

psaparties as s h m  f o r  individual v o l t  
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3. Basic capacity: 500 volt masrimum; 2 amp resistive at 

115 ~ 0 1 % ~  K or 28 volts E 

Optional 

I. Type: Semiconductor switch to Sround 
2. Capacity: + 100 ma, -+ 40 volts 

1. Fast IC volt 
s 

1. Use: Waveform generation, stimulus control, entry of 

2. 

3. 
' 4. 

5 .  
k 

tester into servo loops, direct E stimaulus 

Range: 8 volts E 
Accuracy: + 0.1 
Slewing speed; 2000 volt/sec, 
Updating interval: 100 usec 

- 
& 

.m. Digital Processing Capabilities 

1. Tape speed: 300 characters per second, reversible 
2. Tape code: Any 
3. Tape style: 8 level paper or 

n. Computer Control Mode: 

1, Speed: sic 33,000 operations pes second with split 
* o q :  cig,ooo 

\ Size: 24 bits lneludi 

63 
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b. 

C. 

a, 

e .  

f. 

9. 

2. 

3 .  
4. 

5 .  t 

6. 

Input ce: ~ ~ , O O O  ohms/vol 

Resolution: I. i n  1,wo 
Accuracy: + 0. - 
Analog t o  digit 
seconds 

Capaci-tance between d i f f e r e n t i a l  input l 

b. 



f 

CY 

et 0.1 cps Lo 1.0 



2, Auxiliary Times: 
.bnges: 1, 10, and 1m 6 e C .  

Gating Times: 0.01, 0.1, 1.0, 10, and 100 sec. 

Gate Accuracy: 0.001 

3. Input voltage: 1.0 volt minimum, 500 vol t  OF 

4. Input impedance: 100,000 ohms/volt 

f, Counter-Timer: 

se (1.0 volt/aec rise t h e  

ce: 100,000 ohms/vo1t 
5. Timer i n t e r v a l  o sc i l l a to r :  

Frequency: LOO or 1,000 cps 
Accuracy: 1.0 pulse per minute 

6 .  Ranges: ap9, 9990, W O O ,  and 999ooO. 
7. Output Re 

5.3 Program Control C a p c i t y  

l@ of se l ec t1  up t o  200 t e s t  p i n t s  for 
eXs for syst 4 

i 
t 
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ccurate digidtab1 measurements of E inputs d 

requency measurements from 10 t o  100,000 cgs. 

voitagr; EE~SU~C?EWI~;S f rop la 50 C ~ S  to 100,ooo cgs 

Resistance ~ ~ ~ s u ~ ~ ~ ~ n ~ s  from 100 o b s  t o  10 
~ r o v i d e s  8 105 ab e f f ec t ive  c 

noise frequencies f o r  g@ volt 
r? mode r e j ec t ion  of Ell1 

of 25 three wise input le up to 

in$ c q m b i l l t y  for se lec t ion  of t 

ode1 DY-2010D is mother  data acquis i t ion  system th the  $0110~- 

recdtly up to 200, three wire thcmocoug; le~ad  ' 

nd.8 19 the presence of high c 

e meEtaurements on perforated t 
# 

patibbe format rj 

Provide8 conlinuous recording at 110 characters/second a d  c . 
\ provides 600 c Ls/minute measuring rate. 

d. Better than 130 db e f fec t ive  comnnon mode re jec t ion  at  all *e- 

quenciee, including E. 
ovides a choice of 600 one-wire!, 300 two-wire, 200 three-  

wire or lo0 six-wire inputs .  

f. Input iaspe on 1 volt and higher ranges. 100 K 
P 



d.  
n on perforated 

e?* el 254-0 Coupler scans iaaput data, transleaLes i t  i n t o  code 
required by vmious recoFderhi 0 . 

el 2533/6 One Line D i g i t a l  Displays are avai lab le  for f. 
visual displ 
tation qyettebns e 

of digi ta l  information i n  e lec t ronic  i ~ e t t r ~ ~ -  

els a53 a 2538 Digit& c 
e w-ith e lec t ronic  counters 

preselected OF de t e  

del E-25OO Computing Counter i s  ava i l ab le  f o r  measur 

of frequency, period and frequency r a t i o .  

Register s to re s  and tmn8lates 
card punches, comparators, and 

l i f ie r  i s  a widbmd hi -gain m p l i f i e r  

del m-2401~ Integra t ing  Digital  voltmeter i s  a 5 d i g i t  

With plug-in v e r s a t i l i t y .  

visual readout voltmeter of high accuracy t o  300 KC. 
A C / O r n  Converter is a pro l e  AC v o l t s  

and ohmpr t o  DC eon~epplel-~ 

of the  abcnre i n s t  n t s ,  a eyetern cauld be aeserrble 
uld be d i g i t a t  i n  operation f o r  memory s t o r  

ontrolled with scra tch  pad memoly similar t o  t h e  

P 



01per~tor i n  order t o  allow.concentration on tes t  analysis rather 

On the Control aSpect6: 

The t e s t  set s t i m u l i  are l isted as  follows 

+ 16 v o l t s  - 

+ 24 volt8 - 

- 28 volts 
+ 50 vo l t s  - 

Accuracy 

-1 

1P 

.1 

* .1 

.1 

.1 

1 

.a 

Current 

200 

200 

200 

200 

1 

1 

1 aap 

1 

5 
1 0  

b08 

Range 

130 t o  165 vo l t s  in 

5 volt s teps  
130 to 165 v o l t s  in 

‘i 5 vol t  s teps  

25 v o l t  s teps  
125 t o  300 vo l t s  i n  

260 t o  330 vo l t s  i n  
10 VQlt step8 

4.0 t o  8.0 volts i n  

9.0 to 16.0 V o l t 6  i n  
1 volt estc?p 
15.0 t o  22.0 tPoits in 
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: KF output pulse my be 
5 usec wide external  i 

lo2, 103, lo4? 105, volts/eecond 

Voltage ramp of O to plus 'OT minus 

10 volts and 0 to plue or 
volts .  Ramp starts at sync input. 

b r i O U 5  combinations of these are us& i n  order t o  pecflom each t ype  

of measurement which can be made by t h e  te8t set. For each measure- 
ment t h e  proper devices e interconnected by relay 

l c  system. The foll ing represents the test  8cts '  measwe- 
ment capabl l i ty :  

a. ILIm 

Dc vo l t s  

a 1  v 
1 V  
10 tl 
100 v 
1000 v 

I 

100 K f loat i  



Pi 



Measurement 

Phase IX?ebSUPS- 20 CPS %O 

ment time 

difference 

between 0 volt 

l i t u d e  .1 t o  *3 voltej 
~ @ ~ ~ ~ r ~ ~ @ n t  . 3  t o  1 volt 

1 to 3 vo l t s  

3 t o  10 volts 
io to 30 volts 

*l usee to 1 
UBBC. 1 usec t o  
10 US6C 

Pulse Train 1 U8BC t o  100 

0 t o  300 v s l t e  

reaches LE pre- 

usec 0 

50 o m  

50 O b 8  

, 

4 

L 

C 



Measurement 

Measurement 

Range 

a >  60 db RF amplif ier  These items r r ~ y  ! 

used t o  increase 

Input I mpedarl c e 

(18 t o  100 me) 

h )  RF pulse detector  the  sens i t i v i ty  :IF 

c >  Probe and amplif ier  f o r  iiigher FnyJt 
# 

( p u i s e  signti is)  impedances t o  t h e  

( 3  meg i n p u t )  measurement c i r c u i t s .  

The t e s t  set logic controls  the  operation of' the  t e s t  set i n  the a1:to- 

matlc mode of operation from information obtained from the program tape .  

This i n f o r m t i o n  i s  i n  tke form of characters  and numbers a l l  of wni-h 

are found on the  typewriter keyboard. These tes t  operations are mde 

up of a s e r i e s  of these operations.  These subroutines are  a5 fol1,vs: 

a .  

b .  

C .  

d. 

e.  

f. 

$ 0  

h. 

i. 

J 4  

k, 
1. 
111. 

n. 

Module Test Search 

I n s t r u c t i o n  Subroutine 

S t imul i  Control Subroutine ' 

Measurement Control Subroutine 

Switching Control Subroutine 

Test Subroutine 

Test AdJust Subroutfne 

Evalwt ion  Subroutine 

Stendby Subroutine 

 le^ Subroutine 

P r i n t  Subroutine 
Fault  I s o h t i o n  Submutine 

umber Subroutine 

umber Subroutine 



U S  OF S c c  

! 

T h e  - Ptad Bo. 
1 lAU240-1 F ~ U  m a  b d n  
1 la4825 7- J. Valve, Vent aPrd Relief, Fblel T 
1 u48s-1 Valve, Vent and Relief, Oxidizer 

P u49590-1 Vdve, Relie , Oxidizer 'Jc 

1 u 4 9 3 - 1  ator, Vent, &;PO G r a d t y  
L U 4W8- 1 Valve, Directionall Control,9 .Rea 

vent 
a lA4m3-1 d u b ,  Fuel Tank Pressurlzatfon 
1 Uk9989-501 e, RepressurizaLion, Propellant 

1 U493N-1 dule, Cold H e  Fill 
1 d d e ,  LO2 Tank Presewriztition 
1 l.A.49989- 1 Module Repressariza%fon, 

1 duLe, Pneumatic Power Control 
6 dule, Actuation Control 

2 

$ 1  U499gl-I. V d w ,  Relief, Rae1 T 

qa $ 

Prupellant Tank 

1 l.449421-i 0 Hr. Driven, C h i l l d o  

a U49423-1 , LO2 Awe, &re Driven, C h i l l d m  
2 8-1, -501 v a n ,  &apex 
2 P 



t r  n-t 



f 



tested. The gtas flow thp et3 by the o r i f i c e s ,  
tasted by erucpplyi 

t he  Plm rate at each of the 
is   ea 

* 

i c  power con.tro.3. module, 
%en% helium from the 

8 r e g d a t e d  t o  490 peia, 



(1) Operationab Test: 

vd”1pg38 m e  tested by remdng the  plenum and regulator 
preaswe d i rec t ly  t o  the vdvee. ch valve is tested 

4 

fo r  qeratioea at t h e  proper vde and current drawe 

C 



item J-2 on the sat t 

? 





erature and cap the outlet  
1y apply - h ° F  h e l i u m  preeswe at tihe inbet 

teat the cracking pseeswe of check 

d cwrsnt araw, men de 
poarition. Incre 

P 



Appendix E 

1, The follmi l i s t  con-taim the ~ ~ ~ ~ 5 e ~ b l i ~ ~  of the S- 
BgrSt%'B1 which BB"B on the  

iJnstaat i lom, 
st replaceable level f o r  the l e p t  

2, 

ae Actuator 

The? actuator  t u t i l i z i n g  c 
E t  uses mechanical feedhack of the actuator  pos i t ion  

@ t o  e& torque LB point in the 8e 

Test Requirements 

The actuators  will 
1, Proof pressure of fwdrearrlic porte.  

sgo the  following outl ined t e s t s :  

2, El@ctro-mc on and respome t e s t e  

twork chluabcter%stics. 

hnc t ionef l  test of the actuator  piston parsition 4, 

5 .  

t o r  

R 



? 



d not i 

P 



T i t l e  



la24 

I228 ’ 



4 



1410 
1416 

1417 

1418 
1420 
1424 

1380 
1390 
1392 
1394 
1396 
1450 
1460 
1470 
1510 

15 9 
1555 
1480 
lri90 
1500 
1650 
1660 
1680 



T i t l e  
__I_ 



8 

3 







? 

of e 



t t 



P 



3. 

f 



t 



Q 

c 

, 

6 
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Appendix G 

d 

DSV-433- 111 21.a 

21 30 

21a 

2 1 9  
2210 
2220 

2240 

2260 

2270 

2280 

ET- 4B- U8 



2 

2480 

2510 

-3-5 
4-54 2550 

1 

a 

1 
1 



i 



sect, H.0, 
2744 

T i t l e  
___% 

smmm,  s-1c 
LASSY, c1RILLIx)m 
ROL 

WEIOIFT & BALAEJCE KIT, 
xLEcmmc - 
WEIG1pT 
EZECTRBMIC - A3 

SrrBTIOR, mTLSX CODED 

R R 
m 

1 i 

1 

D 
1 

1 
5 

2825 EV-4B-276 

2828 JXT-4B-2n 

2831 

IXV- 4B-279 2834 

2835 
1- 3 

? 
j 

f 

t 
2 



a '  

mv-4lB- 309 

P 

DSV-4~3- 316 
P 

, 

? 

" !  

r 3733 

3733 



, 
L 
c 

375 3 

37-71 
377-2 
377.3 
3774 

M- 

J 

? 



3832 
3833 

3870 
3873 

1, 2 '~ 

D6V-4B- 333 38%) 

3894 
3m Ex-4B-334 

1 
Ilsv-4;- 335 393-Q 

3950 3. 
1-3 
H 395 5 
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